Effect of maternal diet rich in omega-6 and omega-9 fatty acids on the liver of LDL receptor-deficient mouse offspring.
Omega-6 fatty acids are important to fetal development. However, during gestation/lactation, these fatty acids may contribute toward the development of fat tissue. Omega-9 fatty acids are associated with a reduction in serum lipids and protection from liver disease. The present study investigated the effect of the maternal intake of omega-6 and omega-9 in hypercholesterolemic mothers on the liver of the offspring. LDL receptor-deficient mice were fed a diet rich in either omega-6 (E6D) or omega-9 (E9D) for 45 days prior to mating and until the birth of the offspring, evaluating the effect on the offspring liver in comparison to a standard diet (STD). Mothers fed with the E6D experienced an increase in total cholesterol (TC) and the offspring exhibited an increase in TC, hepatic triglycerides (TG), and CC-chemokine ligand (CCL)2/monocyte chemoattractant protein (MCP)-1 as well as a reduction in HDL. Histological analysis on this group revealed steatosis, leukocyte infiltrate, and increased CCL2/MCP-1 expression. The ultrastructural analysis revealed hepatocytes with lipid droplets and myofibroblasts. The offspring of mothers fed the standard diet exhibited low serum TC, but microvesicular steatosis was observed. The offspring of mothers fed the E9D exhibited lower serum and hepatic TG as well as higher LDL in comparison to the other diets. The histological analyses revealed lower steatosis and leukocyte infiltrate. The findings suggest that hypercholesterolemic mothers with a diet rich in omega-6 fatty acids predispose their offspring to steatohepatitis, whereas a diet rich in omega-9 has a protective effect.